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Purpose: Sleep onset association disorder (SOAD) is a form of behavioral insomnia observed in 
children that is caused by inappropriate sleep training. SOAD typically disturbs the sleep of not only 
infants and children but also their parents. We investigated levels of depression and marital intimacy 
among parents of infants with typical SOAD, to understand the influence of SOAD on family dynamics, 
as well as examine ways for improving depression and marital intimacy through behavioral training. 
Methods: Depression and marital intimacy were assessed using the Beck Depression Inventory (BDI) 
and Waring Intimacy Questionnaire (WIQ). These measures were administered to 65 parents of infants 
(n=50) diagnosed with SOAD. We conducted sleep education and behavioral training for the parents 
and compared levels of depression and marital intimacy after 2-6 weeks of training. 
Results: The 65 parents consisted of 50 mothers and 15 fathers. Depressive symptoms were higher 
among mothers than fathers (P=0.007). Marital intimacy was negatively correlated with depressive 
symptoms. Twenty-six parents were assessed again after sleep training. We found that mothers' 
depressive symptoms and marital intimacy improved post training. 

Conclusion: SOAD can be detrimental to both infants and parents, especially for parents who sleep 
with their infants. For instance, disruption of sleep patterns in such parents can reduce marital 
intimacy. However, behavioral modification is an effective treatment for infants with frequent nighttime 
waking, as well as for diminishing the depressive symptoms of sleep-deprived parents. 
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Introduction 



Sleep onset association disorder (SOAD) is a typical behavioral insomnia in children 
caused by inappropriate sleep training, which requires special conditioning such as 
feeding, rocking or swinging while falling asleep. Infants with SOAD awake according to 
their normal sleep cycle and can not fall asleep by themselves, and constantly demand 
parents' behavioral intervention 11 . 

Infants with sleep problems are more likely to be tired, inattentive, and irritable, 
and have difficulty modulating their impulses and emotions 21 . The sleep problems also 
negatively impact behavior, cognition, and growth of the infant 3 ', and disturbs the sleep 
of the infants and the parents. The lack of sleep induces chronic fatigue and parenting 
stress due to sleep deprivation, and can fuel maternal depression and diminish mother- 
infant relationship 4 ' 51 . Maternal depression after the first birth is strongly related to the 
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occurrence of paternal depression, which can increase familial 
discord and divorce 6,7 '. Cosleeping is associated with increased 
night waking and sleep problems in infants 8,91 . 

Cosleeping of infants and parents is very prominent in Korean 
culture and if infants awake during the night inappropriate 
sleep associations such as feeding and soothing are frequently 
executed and parents complain of persistent lack of sleep and 
fatigue. However, little is known concerning the effect of SOAD 
on the family and the depressive states of parents in Korea. 

We investigated depression and marital intimacy level in 
parents of infants with SOAD to understand the influence of 
infant SOAD on the family and how the level of depression and 
intimacy improves with behavioral sleep training. 



Materials and methods 

We conducted a survey on the infants with SOAD and their 
parents who visited the pediatric sleep clinic of CHA Bundang 
Medical Center in Seongnam, Korea from January of 2011 to 
June of 201 2. 

The inclusion criteria of the infants with SOAD followed the 
diagnostic criteria of American Academy of Sleep Medicine 2005 
(2nd edition) 101 . The criteria were: infants who require special 
conditions on falling asleep, or whose sleep-onset associations 
are highly problematic or demanding, or in the absence of the 
associated conditions whose sleep onset is significantly delayed 
or sleep is otherwise disrupted or nighttime awakenings require 
caregiver intervention for the child to return to sleep. If the sleep 
disturbance was caused by another sleep disorder, medical or 
neurological disorder, mental disorder, or medication use, the 
infant was excluded from the study. 

We investigated the types of inappropriate association in 
infants, the level of depressive state and the marital intimacy 
in their parents. The parents were directed to complete the brief 
infant sleep questionnaire (BISQ) at the first interview and a 
sleep log to record the times of sleep, arousal and nighttime 
feeding of the infants in period of study. The Beck Depression 
Inventory (BDI) was used to investigate the depressive level of 
the parents. The intimacy level of couples was assessed using the 
Waring Intimacy Questionnaire (WIQ). Following the surveys, 
parents received sleep education and sleep training. The sleep 
training consisted of a full description of the normal sleep cycle 
of the infant, strategies to allow the infant to resume sleep 
by themselves (e.g., putting the baby to bed when "drowsy 
but awake", using different bed or room from the parents), 
gradual increasing of response time of behavioral intervention 
of the parents (or caregivers) if the infant was unable to fall 
asleep independently, education on the nighttime feeding 
(discontinuing nighttime feeding for infants over 6 months of 



age and avoiding reactive feeding whenever infants awake) and 
inappropriate sleep association and bedtime routine. Parents 
were also provided with a sleep training brochure. The parents 
revisited the outpatient clinic every 1 to 2 weeks to report on 
changes of frequency of the night waking in the infants and any 
difficulties that had risen during the behavioral intervention with 
the physician. Also, if the spouse or grandparents living with 
them disagreed on the behavioral sleep training on the infants, 
the dissenting family members were invited to the center and 
sleep education and training were retried and, after instruction 
on behavioral intervention, a follow-up was attempted. After 
2 to 6 weeks, a prospective study resurveyed the frequency 
of night waking in infants by referral to the sleep log, and 
compared the initial BDI and WIQ scores with subsequent scores. 
If the parents had not revisited the outpatient clinic a follow-up 
telephone survey was done. 

The BDI consists of 21 items. Each item has four possible 
answers, with a score of 0-3 assigned depending on the res- 
ponse. The total score (range, 0 to 63 points) was interpreted 
as follows: BDI score of 0-9 points was considered as not de- 
pressive, 10-15 points as a mildly depressive state, 16-23 points 
as a moderately depressive state, and over 24 points as a severely 
depressive state. 

The WIQ is composed of eight independent content scales 
to assess components of marital intimacy (conflict resolution, 
affection, cohesion, sexuality, identity, compatibility, autonomy, 
and expressiveness) 111 . For each item, a score of 0-4 was 
assigned. A higher total score was indicative of lower intimacy 
level. We divided the parents into the groups according to the 
depressive level and compared the WIQ score of each group. 

Means and standard deviations for the BDI and WIQ score 
were assessed. Paired samples t-test and Wilcoxon signed-rank 
test were performed to compare the BDI and WIQ scores before 
and after intervention. Pearson correlation analysis was also 
done to investigate the relationship between the pretraining BDI 
and WIQ scores. All statistical analyses were performed using the 
IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). This study was 
carried out with the consent of the parents and was approved 
by the Institutional Review Board of the CHA Bundang Medical 
Center. 



Results 

1 . Demographic findings 

The 50 infants with SOAD consisted of 37 males and 13 
females (mean age, 11.8±8.9 months). There were 50 mothers 
(mean age, 32.6 years) and 15 fathers (mean age, 37.1 years). 
In the follow-up study, 24 infants (mean age, 10.0±6.9 months) 
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participated. Twenty-four mothers and two fathers were 
investigated in the follow-up study (Table 1). 

2. Sleep characteristics of infants 

Concerning the number of disturbed nights per week, 86.0% of 
the patients experienced 6 to 7 recorded disturbances. Concerning 
the frequency of night waking, 46% of the patients awoke 5 to 
9 times per night and 28% awoke 1 to 4 times per night. Even 
when the infants had their own rooms or shared the room with 
the siblings, all the infants coslept with their parents especially 
the mothers (Table 2). Rocking, swinging, and holding until 
falling asleep were the most frequent inappropriate sleep onset 
associations (n=50), followed by persistent nighttime feeding after 
6 months of age (n=21). After sleep education and behavioral 
sleep training, the mean number of night wakings decreased from 
6.1±2.5 (n=24) to 1.5±1.0 (n=24) (P<0.01) (Table 2). 



Table 1. Demographic characteristics of the infants 


Characteristic 


Baseline 


Follow-up group 


Missing group 


Infant 


50 


24 


26 


Male 


37 (74.0) 


18(75.0) 


19(73.1) 


Age (mo) 


<6 


9(18.0) 


6 (25.0) 


3(11.5) 


6-12 


22 (44.0) 


1 1 (46.0) 


11 (42.3) 


>12 


19(38.0) 


7 (29.0) 


12(46.2) 


Mean age 


11.8+8.9 


10.0+6.9 


13.5+10.3 



Values are presented as number (%) or mean+standard deviation. 



3. Parental depressive level 

Sixty-five parents participated in the survey. Of these, the 
responses of 17 (26.2%) were not indicative of a depressive 
state, 12 (18.5%) displayed mild depression, 23 (35.4%) were in 
a moderately depressive state, and 13 (20.0%) were in a severely 
depressive state. Overall 74% of the parents had depressive 
symptoms. The mean BDI score for the parents was 16.7±9.2 
(Table 3). The depressive level of the mothers and fathers was 
significantly different. The mean BDI score of the mothers of the 
infants with SOAD (n=50) was 18.4±9.2. Sixty-six percent showed 
moderately to severely depressive state and 14% displayed a 
mildly depressive state. A total of 80% of the mothers were in a 
depressive state. Compared to the mothers, the mean BDI score of 
the fathers was 11.1+7.2; 47% of the fathers were not depressed 
and only 20% were in the moderately to severely depressive state 
(Fig. 1). The depressive level of the mothers was more severe than 
the fathers with statistical significance (i 3 =0.007). After sleep 
education and behavioral sleep training, the mean BDI score of 
the parents decreased from 16.7 (n=65) to 14.7 (n=26). For the 
24 mothers who were tracked, the BDI score decreased from 20.6 
to 15.0 points (T^O.002), and the portion of the moderately to 
severely depressive state decreased from 66.7% to 33.4% (n=24) 
(Tables 3, 4). 

4. Parental marital intimacy level 

Initial WIQ score of the mothers seemed to be higher than 
fathers (15.8±5.7 vs. 14.8±4.4) without significance (Table 3). 
The WIQ score was the lowest in the group without depression 



Table 2. Sleep characteristics of the infants 



Characteristic 

No. of disturbed nights per week 
0-3 

4- 5 
6-7 

No. of night waking per night 
0-4 

5- 9 
>10 

No. of night waking per night 
Sleep site 

Own room or sibling's room 
Parents' room 
No. of cosleep 

Inappropriate sleep associations 
Rocking, swinging, holding 
Nighttime feeding after 6 months of age 



Baseline (n=50) 

3 (6.0) 

4 (8.0) 

43 (86.0) 

14(28.0) 
23 (46.0) 
13(26.0) 
6.5±2.9 

6(12.0) 

44 (88.0) 
50 (100) 

50 (100) 
21 (42.0) 



Follow-up group 
Pretraining (n=24) 

1 (4.2) 

2 (8.3) 
21 (87.5) 

8 (33.3) 
11 (45.8) 

5 (20.8) 
6.1+2.5 

3(12.5) 
21 (87.5) 
24 (100) 

24 (100) 
8 (33.3) 



Post-training (n=24) 
24 (100) 

24(100) 
1.5+1.0 



Values are presented as number (%) or mean+standard deviation. 
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Table 3. Presleep and postsleep training BDI and WIQ in parents 



Follow-up group 



veil iduie 


Baseline 


Pretraining 


Post-training 


P value* 


Parents 


65 


26 


26 




Mother : fathers 


50:15 


24:2 


24:2 




BDI score 


Mothers 


18.4 ±9.2(50) 


20.6±9.6 (24) 


15.0+10.7 (24) 


0.002* 


Fathers 


11.1 ±7.2 (15) 


18.0+5.7 (2) 


10.5+3.5 (2) 


0.180 


Parents 


16.7 ±9.2(65) 




14.7+10.3 (26) 




WIQ score 


Mothers 


15.8+5.7 (50) 


15.9+5.3 (24) 


13.9+4.7 (24) 


0.013+ 


Fathers 


14.8+4.3 (15) 


17.5+3.5 (2) 


16.5+9.2 (2) 


0.655 


Parents 


15.6+5.4 (65) 




14.1 ±5.0 (26) 





Values are presented as mean±standard deviation (number). 

BDI, Beck Depression Inventory; WIQ, Waring Intimacy Questionnaire. 

*P value between the pretraining and post-training group. +601, score of the mothers (P=0.002) and WIQ score of the mothers (P=0.01 3) decreased with statistical 
significance. 




Not depressive 
Mildly depressive 
Moderately depressive 
Severely depressive 



A B 

Fig. 1. Baseline Beck Depression Inventory (BDI) group for mothers (n=50, A) and fathers (n=15, B). 
The proportion of moderately to severely depressive state in mothers was higher than that in fathers. 
The mean BDI for the mothers (1 8.4+9.2) was higher than the fathers (11.1 ±7. 2) with statistical 
significance (^=0.007). 



and highest in the most depressive group, and showed that the 
intimacy level between the couple worsened in proportion to the 
depressive level (Fig. 2). After behavioral sleep training, the WIQ 
score of the mothers also significantly decreased from 15.9±5.3 
to 13.9±4.7 points (n=24) (P=0.013), providing evidence of the 
improvement of the marital intimacy (Table 3, Fig. 3). 



Discussion 

The results of this study clearly show that SOAD induces sleep 
deprivation of infants and their parents, and can produce a 
seriously depressive state in the caregiver, especially the mothers, 
resulting in deterioration of marital intimacy between the couple. 
A simple behavioral intervention with proper sleep education for 
parents can effectively resolve the frequent night awakening in 
infants and the depressive state of the parents, which can help 



restore harmonious relations between the couple. 

Night awakenings are one of the most common sleep pro- 
blems in infants, with 25-50% of children over the age of 6 
months continuing to awake during the night 121 . Nighttime 
arousal normally occurs 4 to 6 times a night at an interval of 
60-90 minutes, in a rhythm that follows the sleep cycle. But, 
if the caregiver feeds or rocks the baby every time when the 
infant cries or gives a signal, the parental intervention becomes 
necessary for the onset of sleep, setting the stage for SOAD (also 
termed sleep onset association type, behavioral insomnia in 
childhood) 131 . It has been demonstrated that sleep aids such as 
a pacifier and a cuddly object such as a teddy bear reduce the 
occurrence of sleep disorders, whereas prolonged breastfeeding 
and parental cosleeping interfere with the normal development 
of sleep 141 though it has been debated that roomsharing in 
the presence of an active caregiver can reduce sudden infant 
death syndrome (SIDS) among some SIDS prone infants and 
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20 

BDI 



Fig. 2. Correlation between Beck Depression Inventory (BDI) and Waring 
Intimacy Questionnaire (WIQ) score (baseline n=65). BDI and WIQ 
positively correlated. The linear equation is WIQ=8.845+(0.402xBDI) and 
R 2 is 0.692 (P<0.001). 



the increased sensory contact and proximity between the 
mother and infant induces potentially beneficial behavioral and 
physiological changes in the infants 151 . In this study rocking, 
swinging, and holding until sleep had resumed were the most 
frequent inappropriate sleep onset associations (n=50), followed 
by nighttime feeding after 6 months of age (n=21), consistent 
with previous studies 12 ' 16,171 . 

Parents of infants with SOAD frequently suffered with sleep 
disruption, resulting in increasing fatigue, emotional instability, 
and depression 17 " 19 '. Hiscock and Wake 181 reported that sleep 
problems included the infants sleeping in the parent's bed, and 
being nursed to sleep were associated with high depression scores 
in their mothers and tended to increase as depression scores 
increased. Our results confirm previous findings that child sleep 
problems and maternal report of depression symptoms are highly 
associated. Same authors 19 ' followed children aged 3 to 4 years 
with previous infant sleep problems and found that persistence 
or recurrence of infant sleep problems in the preschool years 
was common and was associated with higher child behavior 
problems and maternal depression scores. The authors suggested 






Pretraining Post-training Pretraining Post-training 



Fig. 3. Change of Beck Depression Inventory (BDI) and Waring Intimacy Questionnaire (WIQ) score of the 
24 mothers who were followed after sleep training. The 24 subjects were analyzed by paired t-test and 
the mean and the standard deviation of initial BDI (A) was 20.6±9.6 and at follow-up the score decreased 
to 15.0±10.7 (P=0.002). Change of WIQ score of mothers who were followed after sleep training is at the 
right. A total result of 24 was analyzed by Wilcoxon signed-rank test. The mean±standard deviation of initial 
WIQ was 1 5.8±5.7 and was 1 3.9±4.7 at follow-up (P=0.01 3). 



Table 4. Pretraining and post-training composition of the BDI group for the mothers 

Baseline (n=50) Pretraining (n=24) Post-training (n=24) 

Maternal BDI 





Count (%) 


Mean WIQ score 


Count (%) 


Mean WIQ score 


Count (%) 


Mean WIQ score 


Not depressive 


10(20.0) 


11.2 


4(16.7) 


10.8 


7 (29.2) 


11.7 


Mildly depressive 


7(14.0) 


15.0 


4(16.7) 


18.8 


9 (37.5) 


13.2 


Moderately depressive 


21 (42.0) 


16.3 


9 (37.5) 


14.4 


4(16.7) 


10.3 


Severely depressive 


1 2 (24.0) 


19.1 


7 (29.2) 


19.0 


4(16.7) 


22.8 


Total 


50 (100) 


15.8+5.7* 


24 (100) 


15.9+5.3* 


24 (100) 


13.9+4.7* 



BDI, Beck Depression Inventory; WIQ, Waring Intimacy Questionnaire. 
*Mean±standard deviation. 
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that depressive symptoms were a result, rather than a cause, of 
sleep problems. If left untreated, bedtime problems and night 
wakings can persist into childhood 19 ' 20 '. In a study involving 33 
infants with sleep problems 211 , parents received sleep education, 
recorded sleep patterns in a sleep diary and, after 4 days, executed 
behavioral interventions for 2-4 hours every night by the same 
nurses. The authors found that both parents of infants with sleep 
problems similarly experienced a high degree of distress and 
there was no difference between mothers and fathers, but this 
stress decreased significantly after the intervention. Echoing this 
prior study, the present study confirms the effectiveness of the 
behavioral intervention and great improvement for a brief period 
of time. However, in our study the depressive level of the mothers 
was significantly more severe than the fathers, likely reflecting 
the more prominent role of the mother as the nighttime care 
giver, necessitating the mother's more frequent awakening. In 
Korean culture most mothers sleep with the babies, so this kind of 
discrepancy is expected. 

Depression is one of the most common psychiatric diseases in 
women, particularly in childbearing age 61 . Postpartum depression 
affects approximately 10% to 15% of women 41 . The consequences 
of postpartum depression of women include not only impairment 
of maternal infant interactions such as insecurity of attachment, 
but also paternal depression 71 . As maternal depression negatively 
affects the mothers themselves, but also their children and 
partners, it is important to view depression within its social 
context, as it is a disease, which affects not only the individual 
but also the wider community 61 . Maternal depression is often 
accompanied by relationship difficulties with a high prevalence 
of marital disharmony and divorce 22,231 . According to Brown and 
Harris 24 ' the lack of a confiding relationship is a vulnerability 
factor in the development of depression in women. Specifically 
the variable "low intimacy with husband" was associated with 
depression in women. In this study 80% of the mothers with 
the infants with SOAD were depressive. The rate for fathers 
was 50%. As the depressive level got higher marital intimacy 
worsened proportionally. These observations confirm that the 
infants' sleep disorder induces the serious depressive states of 
the parents, but also causes the conflict between the couple. 
Especially, the WIQ score of the mothers were higher than the 
fathers, reflecting the more severe degree of the depressive state 
in mothers. Even though the degree of depressive state of the 
fathers was not high as the mothers, almost half of the fathers 
were determined to be in a depressive state. In this study, the 
time spent by fathers in infant care was not surveyed; in Korean 
culture, it is the mother that assumes most of the responsibility 
for infant care, including during the night. It is conceivable that 
the depression experienced by the fathers is caused both by the 
sleep disturbance of the infants and by the deleterious influence 
of maternal depression, consistent with previous findings 71 . 



In this study for the treatment of the infants with SOAD, 
proper sleep education and the behavioral sleep training 
improved the night wakings of the infants in a short period of 
time and lessened the depressive levels of the parents, especially 
of the mothers. However, nine parents (eight mothers and one 
father) out of 26 showed aggravated levels of depression and 
intimacy in a follow-up survey. In detail, six of nine had not 
executed behavioral sleep training or had dropped out. For five 
of the six individuals, the reason was the disagreement within 
the family on the sleep training; the remaining patient was 
not trained due to illness. This implicates that the proper sleep 
training and the education of the behavioral intervention for 
all the family members is very important for the success of the 
treatment. 

The present findings demonstrate that sleep problems of an 
infant not only disturbs the infant itself but also induces sleep 
deprivation for the parents, and can cause a serious depressive 
state in the parents, particularly maternally, further aggravating 
the intimacy of the couple. Sleep education of the parents and 
behavioral interventions can diminish the level of depression 
of the parents and increase the intimacy level of the couple in 
a very short period of time. However, the findings are limited 
by the small number of the patients and lack of investigation 
of previous psychiatric illnesses such as depression. The male- 
to-female ratio of the infants with sleep onset association was 
3 : 1 in this study. Thus, it would have been difficult to discern if 
SOAD is actually more prevalent in male infants. A large scale 
community-based study is thought to be necessary. Almost 
all the missing parents from the follow-up answered from the 
telephone poll that they had not come to the clinic because the 
infants' sleep problem improved and they perceived no need for 
the follow-up visits, which may have been a source of bias. 

Despite the limitations, this study is meaningful in that it is 
the first study to investigate the depression and intimacy level 
among parents of the infants with SOAD in Korea, where infant- 
parental cosleeping is prevalent. A future study incorporating 
a larger number of the subjects is mandatory. Particularly 
in Korean society, where the rate of divorce is increasing, 
prompt diagnosis of SOAD is important, as it can be one of 
the hidden but major causes of the conflict between couples, 
particularly those who have had their first baby. As well, proper 
sleep education with the sleep training to establish the sound 
family is an important role of the pediatrician and also a social 
responsibility. 
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